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A B S T R A C T
Objective: Communication performance inconsistency between consultations is usually regarded as a
measurement error that jeopardizes the reliability of assessments. However, inconsistency is an
important phenomenon, since it indicates that physicians’ communication may be below standard in
some consultations.
Methods: Fifty residents performed two challenging consultations. Residents’ communication
competency was assessed with the CELI instrument. Residents’ background in communication skills
training (CST) was also established. We used multilevel analysis to explore communication performance
inconsistency between the two consultations. We also established the relationships between
inconsistency and average performance quality, the type of consultation, and CST background.
Results: Inconsistency accounted for 45.5% of variance in residents’ communication performance.
Inconsistency was dependent on the type of consultation. The effect of CST background training on
performance quality was case speciﬁc. Inconsistency and average performance quality were related for
those consultation combinations dissimilar in goals, structure, and required skills. CST background had
no effect on inconsistency.
Conclusion: Physician communication performance should be of high quality, but also consistent
regardless of the type and complexity of the consultation.
Practice implications: In order to improve performance quality and reduce performance inconsistency,
communication education should offer ample opportunities to practice a wide variety of challenging
consultations.
 2013 Elsevier Ireland Ltd. All rights reserved.
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jo ur n al h o mep ag e: w ww .e lsev ier . co m / loc ate /p ated u co u1. Introduction
In medical education, curricular development is nowadays
guided by competency-based frameworks such as the CanMEDS
competency framework [1]. The CanMEDS competency framework
speciﬁes the professional competencies, organized around seven
roles that a physician should master. Communicator is one of these
roles. As a communicator, a physician should demonstrate superior
communication performance in all consultations regardless of the
type and complexity of the consultations. Thus, a physician should
be able to effectively address challenging communication issues,
such as dealing with non-adherence, breaking bad news, addres-
sing anger, confusion or misunderstanding, and discussing end-of-
life issues. Furthermore, performance variability should be* Corresponding author at: Wenckebach Institute, FC33, University Medical
Center, PO Box 30001, 9700 RB Groningen, The Netherlands. Tel.: +31 50 3612045;
fax: +31 50 3619326.
E-mail address: j.c.wouda@umcg.nl (J.C. Wouda).
0738-3991/$ – see front matter  2013 Elsevier Ireland Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.pec.2013.09.001restricted. Otherwise, performance quality could drop below
standard in some consultations, and patients might suffer from
physicians’ inferior communication performance.
Communication skills programs aim to provide students and
residents with basic communication skills and with advanced
skills required for dealing with challenging issues [2,3]. The
programs assume that trainees acquire a generic set of communi-
cation skills that they can apply in a wide variety of consultations.
However, inconsistency appears to be a major source of score
variability when students or graduate physicians are assessed on
communication performance in more than one consultation, such
as in an Objective Structured Clinical Examination (OSCE). One
review reported a mean reliability coefﬁcient alpha, corrected for
sample size and number of stations, of 0.55 for communication
skills assessments across OSCE stations [4]. Thus, almost half of the
variance was not related to differences in performance among
candidates. This variance is usually regarded as inevitable error
variance, which jeopardizes the reliability and validity of the
assessment [5–14]. Generalizability analysis is often used to
determine the number of cases, raters, and items required to obtain
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coefﬁcient of 0.80 is regarded as sufﬁcient [8,12,15–18]. However,
generalizability coefﬁcients represent the average measurement
precision for a set of scores, while variability in candidate
performance between cases is neglected [19].
In a proper assessment procedure and score analysis, the error
variance can be dissected into variance components which
represent the various sources of error [9]. Although some authors
use the term ‘‘case speciﬁcity’’ to denote all error variance tied to
cases, here ‘‘case speciﬁcity’’ refers to the variation in a single
subject’s performance between cases and is reﬂected by the
subject-by-case-interaction variance. Depending on the assump-
tions about its origin, the terms ‘‘content speciﬁcity’’, ‘‘context
speciﬁcity,’’ or ‘‘domain speciﬁcity’’ have also been used to denote
this variance component [4–6,8,11–13,16,19–23]. Case speciﬁcity
appears to substantially contribute to error variance and is
regarded as the main cause of unreliability, outweighing all other
sources of bias [11,12]. Although case speciﬁcity indicates
performance inconsistency, the degree of inconsistency cannot
be established properly, if rater error and other error factors are
nested within cases, and the subject-by-case-interaction variance
component thus contains error sources other than performance
inconsistency [9]. We found two studies in which rater error and
other error sources were reasonably controlled for. In a 14-station
OSCE, the subject-by-case-interaction variance was 45% [5], and in
a study in which a group of students was tested on the same ‘‘bad
news’’ consultation twice in a one-year period (before and after
graduation), the subject-by-case-interaction variance was 39% [8].
Several studies have addressed the problem of communication
performance inconsistency [4,5,7,8,13,14,16,19,21,24–28]. Some
authors claim the existence of a set of generic or transferable
communication skills that show a high level of stability and are
applicable to a wide range of encounters [14,25,26,29,30]. Others
have demonstrated the existence of both generalizable and case-
speciﬁc skills [13,31]. However, Hodges concluded that there is no
homogeneous set of communication skills and that performance
depends heavily on the type of the encounter [21]. Some authors
have even concluded that communication skills are too case
speciﬁc to be assessed in different cases with the same instrument
[5,16]. Furthermore, the properties of the assessment instruments
also seem to play a role, with global rating scales tending to pick up
aspects of communication competency that are more generalizable
across different contexts [17,32–34].
Various sources of communication performance inconsistency
have been suggested. According to some authors, inconsistency is
largely due to differences in content skills (what the physician
communicates) and rarely due to process skills (how the physician
communicates) [5,8]. However, Thomson concluded that inconsis-
tency was not merely a content problem, as he provided his
candidates with all the essential knowledge relevant to the case
problem in order to control for content inﬂuences [27]. Hodges
hypothesized that, in complex cases, inconsistency would be
relatively less prominent since the variance in performance
between candidates would be larger, but his study did not conﬁrm
this hypothesis [21]. Consultation and patient characteristics are
also of interest. Hodges’ conclusion that performance depends
heavily on the type of encounter could imply that communication
performance inconsistency would be larger when consultations
are less alike in goals, medical content, structure, and context.
Reinders’ study, in which larger communication score variability
between cases was found in dissimilar simulated patient
consultations of moderate complexity than in regular real patient
consultations, substantiates this hypothesis [35]. Finally, Raymond
found a reciprocal relationship between average scores and score
variability between consultations [19]. Because statistical mecha-
nisms such as the ceiling effect, ﬂoor effect, and regression couldnot explain this relationship completely, Raymond suggested that
higher average competency is related to lower performance
inconsistency, as high scoring examinees remain more proﬁcient
across various types of case and are therefore less variable in
performance. Although Raymond did not investigate this hypoth-
esis further, the hypothesis is interesting, since many studies have
demonstrated a positive relationship between the amount of
communication skills training (CST) a physician has received, and
average performance quality [36–38]. Thus, Raymond’s hypothesis
also predicts a reciprocal relationship between performance
inconsistency and the amount of CST a physician has received.
In this study, we considered communication performance
inconsistency to be a phenomenon worthy of investigation rather
than only a measurement error. Our study was intended to
determine: (1) the magnitude of residents’ performance inconsis-
tency in challenging simulated consultations; (2) the relationship
between residents’ performance inconsistency and the type of
challenging consultations, with less inconsistency expected
between cases that are more similar in conversational goals,
structure, and required skills; (3) the relationship between
residents’ performance inconsistency and residents’ average
performance quality; and (4) the relationship between residents’
performance inconsistency and residents’ background in CST.
2. Methods
2.1. Sample and procedure
Our data originated from a collection of 565 videotaped
simulated consultations, performed as part of a compulsory
program in communication skills training for residents of several
medical specialties. The program builds on the communication
skills training that the residents received as medical students, and
contains two days in the ﬁrst year of residency training – with an
approximate interval of three months – and one day in each of the
following years. The topics of the ﬁrst day are breaking bad news
(BBN) and negotiating with a demanding patient or relative (NEG).
The topics of the second day are requesting post-mortem and
tissue donation from a relative (PMD), and discussing treatment
restrictions (DTR) with a relative, who demands maximum care.
The BBN and PMD consultations are quite similar in goals,
structure, and required skills. In these consultations the physician
confronts the patient or relative with a serious illness or the death
of a loved one, and should then pay ample attention to the
emotions evoked. Discussion of options should take place in the
second half of the consultation or in a follow-up consultation. The
NEG and DTR consultations are also quite similar in goals,
structure, and required skills. In these consultations the handling
of emotions is also important, but negotiating takes a more
prominent place than in the BBN and PMD consultations.
The topics are dealt with in small group sessions with
discussions of clinical experiences, short instructions, role-play
with trained actors, feedback, and reﬂection. The simulated
consultations are based on scenarios that encompass the
communication problems of the topic. The scenarios relate to
the residents’ clinical experiences and are constructed with the
help of experienced consultants. Before the role-play exercise, the
residents discuss the medical information and their own clinical
experience with the scenario. This procedure is intended to
eliminate as much as possible the inﬂuence of case difﬁculty, and
knowledge about and familiarity with the cases, on communica-
tion performance. In the simulated consultations, trained actors
play the role of the patient or relative. The actors’ appearance is
based on suitability for the scenario and availability. However, the
residents do not meet the same actor twice, which means that the
patient or relative is never familiar to them. The simulated
Table 1
Cross-table of consultations performed by 50 residents.
Second consultation First consultation Total
BBN (7)a NEG (10)a
PMD (5)a 20 12 32
NTBR (11)a 9 9 18
Total 29 21 50
a The number of actors used in each type of consultation, is presented in brackets.
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authentic consulting room. Thus, contextual variables are the same
for all consultations. All consultations are videotaped for feedback
purposes.
From our collection of 248 videotaped consultations, performed
on the ﬁrst day of training, we selected a random sample of 50
consultations, consisting of 29 BBN consultations and 21 NEG
consultations. The 50 residents (35 male, 15 female) who
performed these consultations, also subsequently performed a
PMD or DTR consultation on the second day of training. Thus, we
used 100 consultations in this study. Which type of consultation
each resident performed on the second day, was determined by
chance. Twenty-two (6 male, 16 female) actors appeared as
simulated patients or relatives in the 100 consultations selected.
Some actors portrayed several scenarios several times, while other
actors appeared only once. Table 1 gives an overview of the
consultations. The number of actors used in each of the four
consultation types, is presented in brackets.
2.2. Measures
2.2.1. Communication competency
The principal investigator (J.C.W.) and two psychology students
assessed the communication competency of the residents using
the CELI instrument [39]. This instrument is based on a validated
model of patient education and assesses the quality of a physician’s
communication competency by assigning scores to the perfor-
mance of separate communication skills. A communication skill is
deﬁned as a discrete and observable instance of verbal and/or non-
verbal behavior (=utterance) by which the physician contributes to
the efﬁcient attainment of the conversational objectives [40]. The
skills are grouped into ﬁve functional categories: (1) control of the
conversation, (2) building rapport, (3) explaining, (4) listening, and
(5) inﬂuencing.
The performance of a skill is assessed on a four-point scale:
2 = bad, 1 = inadequate, +1 = adequate, +2 = good. The skills are
evaluated for their intrinsic quality, that is, how well the skill was
performed, and for their contextual quality, that is, at what
moment in the consultation the skill was performed [41]. The rules
for these ratings are set out in an illustrated manual. A CELI score
(variable Score) is calculated from the skill scores of each
consultation. The CELI score ranges from 0 (disastrous perfor-
mance) to 10 (excellent performance). A score of 5.0 represents an
equal number of positive and negative skill scores, and is
interpreted as a mediocre performance of communication skills
in the consultation. A score of 6.7 represents twice the number of
positive versus negative skill scores and is interpreted as an
adequate performance. The CELI instrument has good interrater
reliability, convergent validity, and construct validity [39,42]. The
three raters worked independently and observed each consultation
at least twice in order to obtain accurate assessments. This
procedure minimized assessment unreliability.
2.2.2. Consultations
In our analyses the variable Consultation distinguishes between
the ﬁrst (value 1) and second consultation (value 2) performed bythe residents. To distinguish between consultation combinations
that are similar or dissimilar in structure and required skills, we
used the dummy variables Similar (BBN-PMD and NEG-DTR) and
Dissimilar (NEG-PMD and BBN-DTR).
2.2.3. Residents’ background in communication skills training
Residents’ education in communication skills before graduation
was established before they participated in the CST program. We
distinguished three categories of the variable CST background:
1 = limited education in physician–patient communication
(lectures, group discussion), but no genuine communication skills
training; 0 = average communication skills training with role-play
in history-taking, but limited education in patient education and
challenging topics; and 1 = extensive communication skills train-
ing with role-play in history-taking, patient education, and
challenging consultations.
2.3. Analyses
We built and tested multilevel regression models to explain the
variance in CELI scores. A multilevel analysis takes into account the
multilevel structure of the data and provides parameter estimates
of intercepts and random slopes of the regression model [43]. We
built models with three levels (raters, consultations, residents) for
the scores of all consultation combinations together, for the scores
of the similar consultation combinations, and for the scores of the
dissimilar consultation combinations. We were especially inter-
ested in the random slopes variance for residents over consulta-
tions. This variance component is comparable to the subject-by-
case-interaction variance in a generalizability study and indicates
the residents’ performance inconsistency. By standardizing the
random slopes variance, we calculated an Inconsistency Coefﬁcient
for scores between the ﬁrst and second consultations.
From the multilevel regression equations, we estimated the
residents’ CELI scores of the ﬁrst and second consultations that
were not inﬂuenced by error components such as rater unreliabil-
ity. From these estimated scores, we calculated the average score
of, and the score differences between the ﬁrst and second
consultations for each resident. We used the absolute value of
the scores’ differences as Inconsistency scores of the residents. Since
the inconsistency scores were not normally distributed, we used
non-parametric tests for further analyses of this variable. We
calculated Spearman correlation coefﬁcients between the incon-
sistency scores and the average scores, and tested the differences
in inconsistency scores between the similar and dissimilar
consultation combinations with Mann–Whitney U tests. We used
ANOVA analyses to establish the effect of CST background on the
estimated CELI scores and used Mann–Whitney U tests to establish
the effect of CST background on inconsistency scores.
Appendix A contains the three-level model and explains the
symbols used in the model. The appendix also contains the
formulas used to calculate additional means, variances, covar-
iances, and coefﬁcients from the parameter estimates of the
multilevel analyses. We used MLwiN 2.26 [44] for the multilevel
analyses and IBM SPSS Statistics 20 [45] for the additional analyses.
3. Results
Table 2 contains the parameter estimates of the three-level
models for the prediction of CELI scores for all consultation
combinations, and for the similar and dissimilar consultation
combinations. Table 2 also contains the variance components,
inconsistency coefﬁcients, and correlation coefﬁcients derived
from the models.
The CELI scores were normally distributed. The overall mean of
estimated scores (m0) for all consultations was 6.03, which means
Table 2
Multilevel estimates, variance components, and coefﬁcients.
All consultation combinations Similar consultations Dissimilar consultations
N = 50 N = 29 N = 21
Estimated meansa
mconsult-1 5.93 (0.179) 6.01 (0.247) 5.81 (0.261)
mconsult-2 6.13 (0.160) 5.98 (0.231) 6.34 (0.206)
m0 6.03 (0.148) 6.00 (0.218) 6.07 (0.140)
mdif 0.207 (0.167) 0.030 (0.265) 0.533 (0.347)
minconsist 0.948 (0.100) 0.782 (0.112) 1.174 (0.146)
Estimated variancesa
s2consult-1 1.604 1.735 1.401
s2consult-2 1.274 1.519 0.861
s20 1.090 1.372 0.566
s2dif 1.398 1.020 1.742
s2inconsist 0.499 0.364 0.619
Variance componentsb
s2residents 0.740 (48.1%) 1.117 (65.1%) 0.260 (20.1%)
s2residconsult 0.699 (45.5%) 0.510 (29.7%) 0.871 (67.5%)
s2consultations 0.011 (0.7%) 0.000 (0.0%) 0.071 (5.5%)
s2error 0.088 (5.7%) 0.089 (5.2%) 0.089 (6.9%)
s2total 1.538 (100%) 1.716 (100%) 1.291 (100%)
Coefﬁcients
R2inconsist
c 0.482 0.313 0.725
R0,inconsist
d 0.044 0.111 0.538*
The Appendix contains the clariﬁcation of symbols, notations, and formulas:
a Estimated means and variances derived from multilevel coefﬁcients. Standard errors of measurement of means in brackets.
b Variance components derived from multilevel coefﬁcients with percentages in brackets.
c R2inconsist is a variance proportion.
d R0,inconsist is a Spearman correlation coefﬁcient between the estimated average score of the ﬁrst and second consultations and the inconsistency score.
* Signiﬁcance of the coefﬁcient is indicated by p  .05.
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adequate (=6.70). The mean scores for the ﬁrst and second
consultations did not differ, as indicated by the non-signiﬁcant
mean of difference scores (mdif) of 0.207 (0.167). The mean
inconsistency score (minconsist) for all consultations was 0.948. The
standard deviation of score differences between the two con-
sultations (sdif) was 1.18 score points, illustrating the extent of the
inconsistency. The normal curve areas indicate that 28% of the
residents with a score of 6.7 (=adequate) in one of the consultations
would have a score of 6.0 (=moderate) or lower, and 7.5% would
have a score of 5.0 (=mediocre) or lower in the other consultation.
The variance components of all consultation combinations in
Table 2 shows that 5.7% was error variance (s2error), which includes
the variance due to rater unreliability. The calculation of the
intraclass correlation coefﬁcient for absolute agreement between
raters yielded an ICCa,1 of 0.943, which indicates excellent
interrater reliability. 48.1% of the variance can be attributed to
score differences between residents, while 45.5% is attributable to
score differences between consultations. This variance component
represents genuine residents-by-consultation-interaction vari-
ance. The inconsistency coefﬁcient for all consultation combina-
tions was 0.482. The correlation between the average score of the
ﬁrst and second consultations and the inconsistency score
(R0,inconsist) was almost zero (0.044) for all consultation
combinations.Table 3
Effect sizes (h2) of CST background on estimated scores of consultations with F-tests f
All consultation combinationsa BBN consultations 
N = 50 N = 29 
h2 0.243 0.433 
F-test (df1, df2)
b 7.53 (2, 47)** 9.93 (2, 26)**
aEffect of CST background on average scores of both consultations
bSigniﬁcance of F-test is indicated by *p  .05 or **p  .01The mean of score differences between the ﬁrst and second
consultations, indicated by mdif, did not differ between the similar
and dissimilar consultation combinations (0.030 and 0.533,
t = 1.31, df = 48, p  .05). However, the distributions of inconsis-
tency scores differed signiﬁcantly between the similar and
dissimilar consultations (Mann–Whitney U test, p < .05). The
variance components also differed signiﬁcantly between the
similar and dissimilar consultation combinations. In the similar
consultation combinations, the major proportion of variance
(65.1%) was linked to differences between residents (s2residents),
while in the dissimilar consultation combinations, the major
proportion of the variance (67.5%) was linked to differences in
residents’ performance between consultations (s2residconsult). Thus,
the inconsistency coefﬁcients (R2inconsist) of the similar and
dissimilar consultation combinations were also different
(F = 16.41, p < .01). The Spearman correlation coefﬁcient between
the average score of the ﬁrst and second consultations and the
inconsistency scores (R0,inconsist) was signiﬁcant for the dissimilar
consultation combinations (0.538), but not for the similar
consultation combinations (0.111).
CST background had a signiﬁcant effect on the average scores of
all consultation combinations (Table 3, h2 = 0.243, F = 7.53,
p < .01). However, the CST background effect was only present
in the BBN consultations (h2 = 0.433, F = 9.93, p < .01) and in the
PMD consultations (h2 = 0.209, F = 3.83, p < .05). CST backgroundor signiﬁcance (ANOVA).
NEG consultations PMD consultations DTR consultations
N = 21 N = 32 N = 18
0.057 0.209 0.052
0.54 (2, 18) 3.83 (2, 29)* 0.41 (2, 15)
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had no effect on the inconsistency scores in any of the consultation
combinations (Mann–Whitney U tests).
4. Discussion and conclusion
4.1. Discussion
Reliability and generalizability studies consider performance
inconsistency between consultations as a measurement error.
However, physicians are expected to communicate equally well in
all consultations. Adequate communication in some consultations
but mediocre or inadequate communication in others is unaccept-
able. In this study, we thus explored the inconsistency of residents’
communication performance in challenging consultations.
Our ﬁrst study objective concerned the extent of communica-
tion performance inconsistency. We found an inconsistency
coefﬁcient of 0.482 for all consultation combinations. This
coefﬁcient is an accurate measurement of inconsistency, as our
study design and the use of multilevel analysis excluded other
error variances. This inconsistency is comparable to the inconsis-
tency of 0.45 reported by Baig [5] and slightly larger than the
inconsistency of 0.39 reported by Keen [8]. We presume that we
obtained a larger inconsistency coefﬁcient than Keen, because we
used different kinds of challenging consultations, while in Keen’s
study the students performed the same type of ‘‘bad news’’
consultation twice. Our ﬁndings that inconsistency was smaller in
consultations that are similar in goals, structure, and required
skills (BBN-PMD and NEG-DTR), support this presumption and
conﬁrm our expectation concerning our second study objective.
Differences in content, as suggested by Baig and Keen [5,8], seem to
be less important, since we provided the residents with all
necessary information about the cases and gave them ample
opportunity to discuss the cases with colleagues before performing
each consultation. Despite this procedure, inconsistency differed
between the consultation combinations and appears to be case
speciﬁc.
Our third study objective concerned the relationship between
performance inconsistency and average performance. We found no
reciprocal correlations between inconsistency and average perfor-
mance for all consultation combinations. However, we did ﬁnd a
reciprocal correlation for the consultation combinations that are
dissimilar in goals, structure, and required skills (BBN-DTR and
NEG-PMD). Since this correlation was not present in the similar
consultation combinations, like Raymond [19], we assume that
statistical mechanisms were not completely responsible for this
correlation and that this correlation represents a genuine
relationship. We therefore conclude that more proﬁcient residents
demonstrate less inconsistency, but only if the consultations are
dissimilar in goals, structure, and required skills. Furthermore, in
the similar consultation combinations, the residents’ variance
component was larger and the inconsistency coefﬁcient was
smaller than in the dissimilar consultation combinations. These
ﬁndings are in line with the hypothesis of Hodges that
inconsistency would be relatively less prominent when the
variance in performance between candidates is larger [21].
Our fourth study objective concerned the relationship between
inconsistency and background in communication skills training.
Our study conﬁrmed others that have found that communication
skills training improves communication performance [36–38].
Residents who had received more training in communication
skills, including the skills of breaking bad news, performed better
in the BBN and PMD consultations than residents who had received
less training. Apparently, the skills for breaking bad news were
partly transferred to the post-mortem/donation request consulta-
tions, since the residents in this study had not received any priortraining in requesting a post-mortem and tissue donation.
However, these skills were not transferred to the NEG and DTR
consultations, and the effect of CST background was not present in
these consultations. Thus, communication skills training appears
to have rather case-speciﬁc effects, and the goals and structure of,
and required skills for the NEG and DTR consultations apparently
vary too greatly from those of the BBN consultation in order to
make the transfer of skills possible. The larger inconsistencies in
the dissimilar consultation combinations support this presump-
tion. At the same time, we did not ﬁnd a relationship between CST
background and inconsistency for the BBN-PMD consultation
combination, which one would expect if the transfer of learned
skills not only results in higher performance quality but also in less
inconsistency. Nevertheless, we conclude that a set of generic or
transferable communication skills that show a high level of
stability and have applicability to a wide range of encounters, as
suggested by several authors [14,25,26,29,30], does not exist.
Rather, our results conﬁrm the existence of both generic and case-
speciﬁc skills [13,16,31]. Communication skills that are learned in
medical education are generalizable to other consultations but
only if these consultations are fairly similar in goals, structure, and
required skills. In addition to these transferable skills, there are
case- and context-speciﬁc communication skills that can only be
practiced in speciﬁc consultations. This conclusion accords with
the concern of Hodges that this would have troubling implications
for both the teaching and evaluation of communication skills,
because it would imply that each type of clinical problem that a
student might encounter would have to be taught and evaluated
separately [21]. At the same time, however, this conclusion is in
line with our view that communication expertise requires more
than learning a generic set of communication skills [46]. Learning
new communication behavior implies the acquisition of new skills,
but also the incorporation of mental representations of these skills
in communication schemata as well as the formation of new links
between these schemata and the mental representations of
situations in which the use of the skills and schemata is
appropriate. Therefore, communication behavior that is learnt in
a speciﬁc context, is not readily generalizable to other contexts and
communication education has limited effects if training is
restricted to a predetermined set of skills in standardized
situations. Instead, communication education should provide
the learning conditions described by Ericsson’s model of deliberate
practice [47] and offer ample opportunities to practice communi-
cation skills in a wide variety of realistic situations. Frequent and
concise feedback should also be provided, and reﬂection on the
process and outcome of the consultations should be stimulated, in
order to ensure proﬁciency in skill performance, and also to form
the required communication schemata and links between these
schemata and speciﬁc consultations.
The robustness of our results and conclusions is affected by
some limitations to our study. We used a stratiﬁed random sample
of 100 recordings divided over four types of challenging
consultations, resulting in a group of 29 similar consultation
combinations and a group of 21 dissimilar consultation combina-
tions. Due to these small numbers, our conclusions must therefore
be regarded with caution. Furthermore, each resident performed
two different consultations. As a consequence, we could not
determine inconsistency between more than two consultations or
between two identical consultations. The generalizability of our
results is also limited. Residents in their ﬁrst year of postgraduate
training performed the challenging consultations in an educational
setting with simulated patients or relatives. Although the
consultations took place in an authentic consulting room with
trained actors playing the role of the patient or relative, residents’
performance in regular consultations in clinical practice might be
different and less inconsistent, as suggested by Reinders [35].
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Physicians should have a stable superior ability to communicate
with patients and relatives. Thus, communication performance
should be of high quality but also consistent, regardless of the type
and complexity of the consultation. This study demonstrated a less
than adequate performance and a fair amount of inconsistency in
residents’ communication in challenging consultations. The
inconsistency was dependent on the type of consultations and
related to average performance quality. The effect of prior
communication skills training on performance quality was quite
case speciﬁc. Although we could not establish a clear relationship
between CST background and inconsistency, we believe that
inconsistency could be a valuable parameter of communication
proﬁciency.
4.3. Practice implications
Medical communication education should not be restricted to
the teaching of a predetermined set of skills in standardized
situations. Instead, communication education should offer ample
opportunities to practice and reﬂect both on generic and on
consultation-speciﬁc skills in a wide variety of challenging
consultations in order to improve performance quality and reduce
performance inconsistency.
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Appendix
Three-level regression model of CELI score prediction
Level 1 Raters
Level 2 Consultations
Consult-1 = First consultation = BBN or NEG
Consult-2 = Second consultation = PMD or DTR
Level 3 Residents
Model Random intercepts and slopes with ‘‘Consult-1’’
and ‘‘Consult-2’’ as predictors
Scoˇreijk = b1k consult-1jk + b2k consult-2jk + y0jk + e0ijk
b1k = g010 + n1k
b2k = g020 + n2k
Symbols and notations
Scoˇreijk Estimated CELI score of the kth resident (1 . . . 50) in the
jth consultation (1,2) assessed by the ith rater (1.3)
b1k Random intercept of the kth resident’s score of the
ﬁrst consultation
b2k Random intercept of the kth resident’s score of the
second consultation
g010 Overall intercept of the scores of the ﬁrst consultation
Mean of estimated scores of ﬁrst consultation
= mconsult-1
g020 Overall intercept of the scores of the second consultation
Mean of estimated scores of second consultation
= mconsult-2
n1k Random error component for the intercepts of the
third (resident) level; the deviation of the kth resident’s
intercept from the overall intercept of the ﬁrst consultation
n2k Random error component for the intercepts of the third
(resident) level; the deviation of the kth resident’s intercept
from the overall intercept of the second consultation
ndk Random error component for the slopes of the third
(resident) level; the deviation of a resident’s slope (between
ﬁrst and second consultations) from the overall slopey0jk Random error component for the intercepts of the second
(consultation) level
eijk Random error component for the intercepts of the ﬁrst
(rater) level
s2n1 Variance of error component n1k; variance of random
intercepts of ﬁrst consultation
Variance of estimated scores of ﬁrst consultation
¼ s2consult-1
s2n2 Variance of error component n2k; variance of random
intercepts of second consultation
Variance of estimated scores of second consultation
¼ s2consult-2
s2nd Variance of error component ndk; variance of random slopes
sn1n2 Covariance of random intercepts of ﬁrst and second
consultations
Covariance of estimated scores between ﬁrst and second
consultation
= s12
s2n0 Variance of error component y0jk; variance of random
intercepts of the second level
s2e Variance of error component of the ﬁrst level eijk
Formulas
Mean, variances, and coefﬁcients derived from multilevel parameter
estimates
m0 (overall) mean of estimated average scores of ﬁrst and
second consultations
= (g010 + g020)/2
s20 Variance of overall mean scores
¼ ðs2consult-1 þ s2consult-2 þ 2  s12Þ=4
mdif Overall mean of estimated score differences between ﬁrst and
second consultations
= g010S g020
s2dif Variance of random slopes between ﬁrst and
second consultations
Variance of score differences between ﬁrst and
second consultation
¼ s2nd
¼ s2consult-1 þ s2consult-2 þ 2  s12
s2residents Residents’ estimated score variance not linked
to consultations
= s12
s2residconsult Residents’ estimated score variance linked to consultations
Inconsistency variance
¼ s2dif=2
s2consultations Variance of mean differences between consultations
¼ m2dif=4
s2error Error variance (variance of raters and all their interactions)
¼ s2e
s2total Total variance
¼ s2residents þ s2residconsult þ s2consultations þ s2error
¼ ðs2consult-1 þ s2consult-2Þ=2 þ s2consultations þ s2errorr
Scoˇreincons,k = øScoˇre1kS Scoˇre2kø
Absolute value of estimated score differences between ﬁrst
and second consultations of kth resident
Inconsistency score of kth resident
minconsist Mean of inconsistency scores
s2inconsist Variance of inconsistency scores
R2inconsist Inconsistency coefﬁcient
¼ s2residconsult=ðs2residconsult þ s2residents þ s2consultÞ
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